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Early Permian Brachiopods from five wells in the Carnarvon Basin. Western Australia 

(Bidgemia 1, Glcnburgh 8. Burna 1, Gascoyne 1 and Ballythanna 1) are identified and 
illustrated. Macro faunal levels are assigned to the four earliest Permian Brachiopod zones 
of the Western Australian Permian (the Lyonia lyoni, Trigonotreta occidentalis, Strophalosia 
irwinensis and Strophalosia jimhaensis zones in ascending order) with the most complete 
sequence of faunas being found in Glcnburgh 8. Correlation with the palynological zones 
(Granulatisporites confluens, Pseudoreticulatispora psendoreticnlata, Striatopodocarpites fltsus, 
Didecitriletes byroensis and Microbaculispora trisina zones in ascending order) is shown to be 
consistent with previous outcrop-subsurface correlations. 

The new genus Cimmeriella (Productida, Brachiopoda) is diagnosed and species from 
Western Australia and the Cimmerian continental fragments assigned to the genus. 
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EARLY PERMIAN marine strata and faunas are 
extensively developed in the marine basins of 
Western Australia. The most complete sequence 
of Early Permian marine faunas is to be found 
in the Carnarvon Basin (Fig. I) which includes 
the tectonic units of the Peedamullah Shelf and 
Merlinleigh and Byro Sub-basins to which 
Permian sedimentary rocks are now largely 
confined (Fig. 2). Traditional correlations within 
the Carnarvon Basin have been based on Iitho- 
stratigraphical units (Condon 1967: Hocking et al. 
1987) or on faunas largely constrained by litho- 
stratigraphy (eg. Dickins 1963; Archbold 1993). 
More recent work has strongly enhanced the palyn¬ 
ological control over the sequences (Backhouse 
1991. 1993, 1996, 1998; Mory & Backhouse 1997) 
and has integrated data from marine faunas and 
palynology (Archbold 1998a, 1998b. 1999) for 
purposes of interbasinal, transcontinental and global 
correlations. 

The present study documents Brachiopoda from 
five boreholes from the onshore Carnarvon Basin 
(Fig. 3) and demonstrates that information from 
macrofossils can supplement that provided by 
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Fig. I. Map of areas of outcrop of Permian strata in 
Western Australia. 
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traditional palynological investigations. Macrofossil 
data may, in some circumstances, provide the only 
data for biostratigraphy (Archbold 1988). 

STRATIGRAPHfCAL BACKGROUND 

This study follows the interpretation of the Early 
Permian stratigraphy of the Carnarvon Basin, out¬ 
lined by Mory & Backhouse (1997). Their study 
considerably altered previous interpretations ol the 
nature and scope of the Callytharra Formation 
and its contact relationships with the overlying, 
essentially clastic sequence, known as the 
Wooramel Group. Units of quartz rich sandstone, 
previously included within the Wooramel Group, 
were regarded by Mory & Backhouse (1997) as 
being sandstone members within an enlarged 
definition of the Callytharra Formation. 

Fig. 2. Structural subdivisions of the Carnarvon Basin, 
Western Australia. 

Complexity of outcrop patterns, problems of 
onlap and differing interpretations of fault patterns 
and other geological structures have resulted in 
various published interpretations of the strati- 
graphical relationships, sequences and nomenclature 
of the Callytharra and Wooramel Group. These 
interpretations have all been based on careful 
field mapping and measured stratigraphical sections. 
Skwarko (1993) provided a tabular summary of 
interpretations of the Permian stratigraphy of the 
Carnarvon Basin but a few remarks are made 
herein. 

Raggatt (1936), working north of the Gascoyne 
River, noted the sharp contact (said to be conform¬ 
able) of the Wooramel Sandstone on the ferruginous 
upper surface of the Callytharra Formation. The 
well defined boundary was also noted by Tcichert 
(1952). Condon (1954, 1955, 1967) and Konecki 
et al. (1958) added substantial data concerning 
clastic units of the Wooramel Group resting 
disconformably and unconformably on a trans¬ 
gressive surface developed on the leached and 
fcrruginised upper beds of the Callytharra 
Formation. Condon (1967) described pinnacles 
and rock stacks developed on the Callytharra 
Formation by marine erosion. These were sub- 

Fig. 3. Location of wells in the Merlinleigh and Byro 
Sub-basins. 
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sequently to be interpreted as tower karst features 
(van de GraafT et al. 1977; Hocking et al. 1987) 
developed during a period of subacrial leaching 
and erosion prior to the deposition of the Wooramel 
Group elastics, although Hocking (1990: 32) sub¬ 
sequently questioned whether much of the solution 
may have occurred after the deposition of the 
sandstone. Crostella (1995) has also questioned the 
evidence for the karst hiatus. 

Van de Graaff et al. (1977) accepted the time 
break (disconformity-unconforniity) at the base of 
the Wooramel Group but considered that sandstone 
and clastic units proposed southeast of the 
Carrandibby lnlier (Nunnery Sandstone and One 
Gum Formation) were variants of the Moogooloo 
Sandstone. Hocking et al. (1980) commented 
on additional ‘Callylharra-type’ limestone lenses, 
apparently equivalent in position to the Jimba Jirnba 
Calcarenite (ie. stratigraphically above a sandstone 
unit and below a clastic unit) as part of the 
Wooramel Group. It is these ‘limestone’ lenses and 
units that Mory & Backhouse (1997), within the 
Byro Sub-basin and the region of the .limba Jimba 
Syncline, refer to as their ‘Upper Callytharra' units 
stratigraphically above sandstone bodies (such as 
the Ballythanna, Winnemia, Nunnery, One Gum. 
Monument and possibly Curbur Members and 
Formations). Hence clastic units, traditionally 
regarded as units of the Wooramel Group are now 
included within Mory & Backhouse’s (1997) 
concept of the Callytharra Formation. 

Biostratigraphically, using brachiopods but not 
conodonts, within Mory & Backhouse’s (1997) 
definition of the Callytharra Formation, two fossil 
zones can be recognised. These are a lower 
‘traditional’ Callytharra, Strophalosia irwinensis 

Zone (see Archbold 1993) and a higher Traditional’ 
Wooramel Strophalosia jimbaensis Zone (see 
Archbold 1991 and Archbold & Shi 1993). The 
two zones share many species and key species 
are required in order to recognise the younger of 
the two zones. The period of time between the 
two zones is considered by us to be a very 
short duration. 
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PREVIOUS SUBSURFACE PERMIAN 
BRACHIOPOD INVESTIGATIONS 

Relatively few published, comprehensive, illustrated 
accounts of subsurface Permian brachiopod faunas 
are known to the present authors. Stainbrook & 
Madera (1941) described a well preserved fauna 
from Texas (USA), recovered from the Sid 
Richardson Coe No. I well, in the middle of the 

TD 212m 

- 207 N. (Q.) hardmani 

- 212 M. dickinsi & 
'Crassispirifer' sp. 

210 

Fig. 4. Simplified well log of Bidgemia 1. 
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Permian Basin. The fauna was dated as ‘probably 
low in the Word or high in the Leonard’ as then 
understood. 

The faunas from boreholes in the German part 
of the Zechstein Basin have been investigated and 
illustrated in terms of their Brachiopoda, Decapoda, 
conodonts, scolecodonts and species of Estheria 

(see Malzahn 1957). Those of the Polish Zechstein 
have been documented in a particularly well 
illustrated study of the Brachiopoda, Bryozoa and 
Bivalvia by Klapcinski (1971). 

From ihe former Soviet Union, more numerous 
investigations have been published. The eastern 
(Baltic) end of the Zechstein Basin has received 
considerable attention with major studies on 
Lithuanian subsurface brachiopods being under¬ 
taken by Stepanov (1959) and Glushenko & 
Suveizdis (in Suvcizdis 1975). The subsurface fauna 
described by those authors is fully representative 
of the classic outcrop fauna from comparable 
stratigraphical successions in England (King 1850) 
and Germany (Geinitz 1848). Suveizdis (1975) also 
included investigations on Foraminifera, Bryozoa, 
Bivalvia, Gastropoda, Ostracoda and palynology. 
A study on subsurface samples from the Arctic 
region of the Russian Platform that included 
Foraminifera, Bryozoa and Brachiopoda was pub¬ 
lished by Kalashnikov, Mikhailova & Morozova 
(1972). The sequence, of early Tatarian age, yielded 
several diagnostic, though variably preserved, 
genera of Brachiopoda. 

A comprehensive study on the Late Carbon¬ 
iferous and Early Permian (Asselian) fusulinid 
Foraminifera, conodonts. ostracods, brachiopods 
and palynology from the Skosyskaya Borehole 
No. 4199, Tatsin Area, Rostov Region, Ukraine, 
was edited by Stepanov (1983). Brachiopods, were 
described by N. V. Glushenko, and are numerous, 
well preserved and age diagnostic. They are typical 
of those from outcrop sections of the Donets Basin 
(Glushenko 1975) and permit ready correlation with 

classic outcrop faunas of the Urals (Chernyshev 
1902) and northern European Russia (Kalashnikov 
1980, 1998). 

Previous Australian studies 

Reports, usually consisting of lists of identifications 
without illustrations, of subsurface occurrences 
of brachiopods are relatively numerous for the 
Permian of Australia (eg. Dickins et al. 1961; 
Dickins 1965; McClung 1978). However, with the 
continued refinement of taxonomic precision, such 
lists lose their value rapidly and serve little more 
than to indicate which genera or families may be 
present in the fauna. 

The comprehensive, multifaceted scries of studies 
on the core of GSQ Eddystone I. located in the 
northwestern Sural Basin near the western margin 
of the underlying southern Denison Trough of the 
Bowen Basin, Queensland, have continued to yield 
valuable biostratigraphical and palaeoenvironmental 
results (Heywood 1978; McClung 1978, 1983; 
McKcllar 1978; Draper* McClung 1983; Palmieri 
1998). This series of investigations is a good 
example of achieving maximum ‘value for money’ 
from a drilling programme of stratigraphic holes. 
The study of the brachiopods (McClung 1978, 
1983) demonstrates the value of the group for 
subsurface biostratigraphical purposes and for 
providing correlation to schemes based on outcrop 
occurrences of macrofauna (Briggs 1998). 

Apart from the classic study by Etheridge (1907) 
on the faunas of the Port Keats Boreholes, 
illustrated accounts of subsurface brachiopods from 
the Western Australian Permian basins are restricted 
to those by Foster & Waterhouse (1988) and 
Archbold (1988, 1995a. 1995b). Those studies 
enabled the recognition of the Late Permian 
(Dzhulfian, then called Chhidruan) from the 
Ashmore Block; the recognition of a new macro- 

Fig. 5. Brachiopods from well cores, Ballylhanna I, Gascoyne 1, Burna I and Bidgemia 1. A. GSWA 00001, 
Permorthotetes lindneri Thomas, Ballylhanna I, 59.3m, x I. B, GSWA 00002, Neochonetes (Sommeriella) sp., 
ventral valve, Ballylhanna 1, 60.3 m, x 2. C, GSWA 00003, Neochonetes (Sommeriella) sp., ventral valve, 
Ballylhanna 1. 60.3 m, x 2. D, E, GSWA 00004, Neochonetes (Sommeriella) prattii (Davidson), ventral valve and 
external mould, Gascoyne 1, 476.8 m, x 1.8. F. GSWA 00005, Neochonetes (Sommeriella) sp., ventral valve interior, 
Ballylhanna I, 60.3 m, x4. G. GSWA 00006, Cimmeriella flexuosa (Waterhouse), ventral valve, Burna 1, 
522.45 m, x I. H. GSWA 00007. Taeniothaerus‘1 sp., ventral valve. Bidgemia I. 155.8 m, x 2.5. I, GSWA 00008, 
Cimmeriella foordi (Etheridge), juvenile ventral valve. Ballylhanna I. 373 m, x 3. J, K. GSWA 00009. Cimmeriella 
foordi (Etheridge), ventral valve external mould and ventral valve, Gascoyne 1. 482.75 in, x 2.2. L, GSWA 00010, 
Cimmeriella flexuosa (Waterhouse), ventral valve, Gascoyne I, 367.5 m, x 1.5. M, N, GSWA 00011. Cimmeriella 
foordi (Etheridge), ventral valve and external mould, Ballylhanna 1, 357 m, x 2. O, GSWA 00012, Cimmeriella 
foordi (Etheridge), ventral valve, Gascoyne 1, 482.5 m, x 2. 
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faunal zone of Early Kazanian age, from the 
Perth Basin and refinement of the international 
correlation of the Granulatisporites confluens 

palynological Zone. 

THE PRESENT STUDY 

The palynology of the Western Australian Permian 
basins has been systematically documented in 
modern terms in a series of studies by Backhouse 
(1991, 1993, 1996, 1998 and in Mory & Backhouse 
1997). As an adjunct to the study by Mory & 
Backhouse (1997) on the stratigraphy and palyn¬ 
ology of the Carnarvon Basin, one of us (NWA) 
examined cores from several wells for macrofauna. 
This report illustrates and summarises the macro¬ 
fauna data from those wells (Ballythanna 1, 
Bidgemia I, Burma I and Gascoyne 1) and 
Glenburgh 8 (formerly known as BMR 8, Mt 
Madeline) which was investigated by NWA with 
C. B. Foster in 1991. The stratigraphy in the wells, 
as currently interpreted, is described in detail by 
Mory & Backhouse (1997) and the simplified well 
logs provided herein (with the palynological data) 
is taken from the detailed logs provided in that 
study. The brachiopod macrofauna is discussed 
briefly for each individual well. 

Fauna from individual wells 

Bidgemia I (Fig. 4). In an interval of the 
Callytharra Formation, from 192 to 212 metres, 
several brachiopods including Myodeltltyrium 

dickinsi (Thomas), 'Crassispirifer' sp., Neospirifer 

(Quadrospira) hardmani (Foord) and Trigonotreta 

neoaustralis (Archbold & Thomas) occur in an 
interval with the Pseudoreticulatispora pseudo¬ 

reticulata palynological Zone (see Figs 5 and 12 
for illustrations of species present). They indicate 
that the Lower part of the Callytharra Formation, 
as defined by Mory & Backhouse (1997), and the 
Strophalosia irwinensis brachiopod Zone as defined 
by Archbold (1998b), is present at these levels. 

From higher (155.8 m) in the Callytharra 
Formation, at the level of the Didecitriletes byro- 

ensis palynological subzone, a small specimen, with 
coarse ventral spine bases, of Taeniothaerus sp. 

Fig. 6. Simplified well log of Glenburgh 8. Palyn¬ 
ological data from Mory & Backhouse (1997) and 
supplemented by that of C. B. Foster (pers. comm. 
24.viii.1992). 
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that recalls Reedoconchal sp. (Archbold & Shi 
1993: fig. 3A) from the Jintba Jimba Calcarenite, 
was noted. This level in Bidgemia I may represent 
the Upper Callytharra Formation as defined by 
Mory & Backhouse (1997) and hence the 
Strophalosia jimbaensis brachiopod Zone. 

Glenburgh 8 (Fig. 6). Brachiopods from this 
well were listed by Dickins (1967) and, in part, 
reported on by Archbold (1995) who noted the 
occurrence of equivalents of the Lyonia lyoni and 
Trigonotreta occidentalis brachiopod zones as 
represented by Rhynchopora australasica Archbold 

Fig. 7. Brachiopods from Glenburgh 8. A. Nedcfronetes (Sommeriella) cf. cockbaini Archbold, dorsal valve interior, 
162 m. x 1.8. B, Neochonetes (Sommeriella) sp.. ventral valve. 161.54 m, x 2. C. E, Taeniothacnisi sp.. dorsal 
valve external mould and dorsal valve exterior. 162 ill,  x 1. D, Neochonetes (Sommeriella) cf. cockbaini Aichbold, 
dorsal valve interior. 162m, x 1.5. F, Taeniothaerus sp.. dorsal valve exterior. 163m, x I. G, Taeniotlioerus sp., 
163.5 m, x I. H, Costalumulus irwinensis (Archbold), dorsal valve interior, 310 m, x 2. I. Costatumuhis irwinensis 

(Archbold), ventral valve exterior, 338 m, x 2. 
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and Neochonetes (Sommeriella) obrieni Archbold 
respectively (Archbold 1998b). The present report 
provides identification of typical brachiopods from 
the Lower Callytharra Formation Strophalosia 

irwinensis brachiopod Zone which coincides in 
large part with the Pseiidoreticulatisporites psettdo- 

reticulata palynological Zone. From 315 m to 
423 m brachiopods include Costatwmilus irwinensis 

(Archbold), Cimmeriella foordi (Etheridge) and 
Neochonetes (Sommeriella) prattii (Davidson) as 
indicated in Fig. 6 and illustrated in Fig 7. 

Glenburgh 8 is of considerable interest because 
of a brachiopod fauna from Core 6 (160.6- 
163.7 m depth; see Fig. 7 for illustrations) which 
includes Neochonetes (Sommeriella) cf. cockbaini 

Archbold and Aulosteges sp. (cf. Aulosteges sp. 
Archbold 1991: fig. IE from the basal One 
Gum Formation = Ballythanna Sandstone). As inter¬ 
preted by Mory & Backhouse (1997), Core 6 of 
Glenburgh 8 represents the uppermost Callytharra 
Formation and is likely to be a correlative with 
the Jimba Jirnba Calcarcnite. No palynological 
data is available from Core 6 but the depth of 
the core is likely to correlate with the top of the 
Striatopodocarpites fastis Zone or the base of the 
Microbacidispora trisina Zone. 

Foraminifera from Glenburgh 8 were described 
and illustrated by Belford (1968). Palynological 
data from Mory & Backhouse (1997) were 
supplemented for this study by determinations by 
C. B. Foster (pers. comm. 24.viii.1992) for the 
depths of 482.1 m and 915.5 m. 

fauna). At 367.5 m, the occurrence of C. flexitosa 

(Waterhouse), from high in the S. fastis Zone, 
indicates the Strophalosia jimbaensis Zone. 
Specimens arc illustrated in Figs 5, 10 and 12. 

Ballythanna I (Fig. 11). This well also intersected 
a complete section of the Callytharra Formation 
including the Ballythanna Sandstone Member 
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Bnrna I (Fig. 8). Brachiopods are not common 
in the well. Two occurrences from the Cordalia 
Formation, Cimmeriella flexuosa (Waterhouse) and 
Neospirifer (Quadrospira) hardmani (Foord), are 
consistent with a correlation with the Jimba Jimba 
fauna (the Strophalosia jimbaensis Zone). The 
record of Cimmeriella flexitosa at 522.45 m comes 
from the M. trisina Zone whereas the N. (Q.) 

hardmani, at 574.9 m, is probably from the S. fastis 

Zone. Specimens are illustrated in Figs 5 and 12. 

Gascoyne I (Fig. 9). This well includes a 
complete section through the Callytharra Formation, 
including the Winnemia Sandstone Member. From 
below the Winnemia Sandstone, Neochonetes 

(Sommerilla) prattii (Davidson) and Cimmeriella 

foordi (Etheridge), both typical of the Strophalosia 

irwinensis Zone, are known. Immediately above the 
Sandstone, at 345.4 m and 401.1m, respectively, 
Costatnmnlus irwinensis (Archbold) and Elivina 

hoskingae Archbold & Thomas occur and also 
probably represent the Strophalosia irwinensis Zone 
(E. hoskingae is unknown from the Jimba Jimba 
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Fig. 8. Simplified well log of Burna 1. 
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(Mory 1996). From below the sandstone typical 
brachiopods of the Strophalosia irwinensis Zone 
occur including Cimmeriella foordi (Etheridge), 
Costatumulus irwinensis (Archbold), Cyrtella sp., 
Trigonotreta neoaustralis Archbold & Thomas and 

Spirelytha fredericksi Archbold & Thomas. These 
occur with the P. pseudoreticukita palynozone and 
are illustrated in Figs 5, 10 and 12. 

From above the Ballylhanna Sandstone, 
associated with the top of the .S', j'usits palynozone, 
brachiopods including Permorthotetes lindneri 

Thomas may indicate the Jimba Jintba fauna, but 
preservation is variable and the key species of 
Strophalosia and Cimmeriella are absent. 
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SUMMARY AND CONCLUSIONS 

Macrofaunal levels from five wells (Bidgentia 1, 
Glenburgh 8, Burna I, Gascoyne 1 and Ballythanna 
1) in the Merlinleigh and Byro Sub-basins of the 
Carnarvon Basin are summarised in Fig. 13. While 
the quality and abundance of macrotaunal data 
varies from well to well (as with palynological 
data), the macrofaunas can be assigned to macro¬ 
faunal brachiopod zones developed in outcrop 
sequences and can be directly matched to the sub¬ 
surface palynological zones discussed and relined 
in Mory & Backhouse (1997). The results of this 
study indicate that the investigation of cores 
through marine Permian sequences for macrofossil 
data provides useful information for biostrati- 
graphical purposes. Hence such studies should 
be a normal part of stratigraphical drilling 
programmes in order to maximise the benefits of 
such programmes. 

SYSTEMATIC PALAEONTOLOGY 

Order PRODUCT1DA 
Sarycheva & Sokolskaya 1959 

Suborder PRODUCTIDINA Waagcn 1883 

Superfamily LINOPRODUCTOIDEA Stehli 1954 

Family LINOPRODUCTIDAE Stehli 1954 

Subfamily LINOPRODUCTINAE Stehli 1954 

492 

500 

LYONS 
GROUP 

483 0 C. foordi 
Genus Cimmeriella gen. nov. 

Type species. Productus tenuistriatus De Verneuil (?) var. 
foordi Etheridge (1903), from the Sterlitamakian (Late 
Sakmarian) Lower Callytharra Formation. Carnarvon 
Basin, Western Australia; revised and illustrated by 

Archhold (1983). 

TD 527m 521.1 
G conftuens 

Fig. 9. Simplified well log of Gascoyne I. 

Etymology. Named from the Cimmerian marine province 
of the Permian from which many of the species of the 
genus are to be found. 
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Diagnosis. Small to medium sized, globose Lino- 
produelinae with relatively coarse costellae and 
wide intercostal valleys. Ventral posterior adductor 
scars deeply impressed; anterior diductor scars 
weakly striate. Dorsal median septum arises close 
to cardinal process. Rugae weak or absent, spines 
restricted to hinge region of ventral valve. 

Discussion. Species of Cimmeriella gen. nov. 
have traditionally been assigned to Stepanoviella 

Zavodovskiy (1960) or to Globiella Muir-Wood 
& Cooper (1960). Stepanoviella, type species 
S. paracurvata Zavodovsky (I960), is characterised 
by extremely fine costellae, as illustrated in the 
accounts by Zavodovskiy (1960: pi. 81. tigs 1-7), 
Zavodovskiy & Stepanov (1970: pi. 89, figs 1-8; 
pi. 90, figs 1-3) and Grigoryeva et al. (1977: 
pi. 27. figs 5-8) and possesses ventral spines of 
two types, fine dorsal spines and is restricted to 
species from the Kazanian-Tatarian of northeastern 
Siberia (Grigoryeva et al. 1977). 

Globiella Muir-Wood & Cooper (1960), type 
species Productus heinisphaerimn Kutorga (1844: 
99, pi. 10, figs 2a-c), includes a group of globose 
species from the Kazanian ot European Russia that 
have been long studied. Classic accounts ot the 
type species, or closely related species, include 
those of Keyserling (1854: 102, pi. 2, tigs 16, 17), 
Golovkinskiy (1868: 361, pi. 3, figs 1-3), Gcinitz 
(1861: 102, pi. 18, figs 28. 29). Nechaev (1894: 
145+, pi. 4, figs la-c, 2a-c), Freeh (1901: pi. 63, 
fig. 7: pi. 64, fig. 13) and Nechaev (1911: 26+, 
pi. 1, figs I a-9b; pi. 2, figs 1-16: pi. 3. fig. I). 
Modern accounts arc those of Muir-Wood & Cooper 
(I960), Grigoryeva (1962), Grigoryeva et al. (1977) 
and Gubareva (1998). Reports of this species group, 
herein treated as true Globiella, described from the 
Late Permian of the Trans-Caucasas (Armenia) by 
various authors, were shown to be erroneous by 
Stoyanov (1916). Through the courtesy of N. L. 
Fomicheva, the Director of the Geological and 

Fig. II. Simplified well log of Ballythanna I. 

Fig. 10. Brachiopods from Ballythanna I and Gascoyne I. A. GSWA 00013, Cimmeriella foordi (Etheridge), 
ventral valve. Ballythanna I. 373 m. x 2.8. B. GSWA 00014. Cimmeriella foordi (Etheridge) ventral valve, 
Ballythanna 1, 357 m. x 2.4. C, GSWA 00015, Cimmeriella foordi (Etheridge), ventral valve. Ballythanna 1, 
373 m, x 2.8. D, GSWA 00016, Cimmeriella foordi (Etheridge), ventral valve. Gascoyne 1. 482.5 m. x 1.6. h. 
G, GSWA 00017. Costatumulus irwinensis (Archbold), ventral valve internal mould and ventral external mould. 
Gascoyne 1, 395.4 in. x 1.6. F, GSWA 00018. Callxtharrella callytharrensis (Prendergast), ventral' valve, 
Ballythanna 1. 60.2 m, x4. H, GSWA 00019. Costatumulus irwinensis (Archbold), dorsal external mould. 
Ballythanna I. 321.2 m, x 1.6. I. GSWA 00020. Spirelytha fredericksi Archbold & Thomas, ventral valve, 
Ballythanna I, 303.65 m, x 1.8. J. GSWA 00021, Costatumulus irwinensis (Archbold), ventral valve internal mould. 
Ballythanna 1. 303.65 m. x 1.5. K. L, GSWA 00022, Spirelytha fredcricksi Archbold & Thomas, ventral valve 

external mould and counterpart, Ballythanna 1, 303.65 m, x 2. 
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Fig. 13. Correlation of cores with palaeontological and lithological schemes. Recovered macrofauna indicated by 
thickening of lines. Interpretation of stratigraphy from Mory & Backhouse (1997). 

Mineralogical Museum, Kazan University, one of 
us (NWA) in 1998, was able to examine Nechaev’s 
1894 specimens (see Fomicheva et al. 1998 for 
details of Nechaev’s collection) and large collect¬ 
ions from the Kazanian of the Russian Platform. 
Examination of large suites of specimens of the 
Russian species indicated that species from the 
early Permian of the Gondwanan margin were close 
to, but distinct from, Globiella. 

Species and reports assigned to Cimmeriella (see 
below) indicate a group of species with relatively 
coarse costcllae and distinct intercostal valleys 
unlike those of Globiella. Mature Globiella is 
characterised by deeply impressed anterior diductor 
scars that are markedly striate unlike those of 
Cimmeriella which at maturity are only feebly 
striate. Other differences between the genera 
include the nature of the posterior adductor scars 
which arc divided in Cimmeriella and the morph¬ 
ology of the dorsal medium septum which extends 
further posteriorly in Cimmeriella than in Globiella. 

Globiella possesses a thicker dorsal valve than 
Cimmeriella, the dorsal valve of which is very 
delicate and liable to fragment, no doubt accounting 
for the rarity of preserved dorsal valves of the 
latter genus. 

Species and reports assigned to Cimmeriella 

1. Productus tenuistriatus De Verneuil (?) var. 
foordi Etheridge (1903: 19, pi. 1, figs 3, 
4; pi. 3, fig. 22). Sterlitamakian, Western 
Australia. 

2. Stepanoviella Jlexuosa Waterhouse (1970: 45, 
pi. 14, figs 1-8, 15-16). Aktastinian, Western 
Australia. 

3. Productus corn: Broili (1915: pi. 21. figs 4a- 
b). Letti (Leti) Island, Indonesia, Aktastinian? 

4. Productus corn: Broili (1916: pi. 1. figs 14, 
15; pi. 2. figs 1-3). Bitauni, Indonesian Timor, 
Artinskian. 

Fig. 12. Brachiopods from Gascoyne 1, Bidgemia 1, Burna 1 and Ballythanna 1. A, B, C, GSWA 00023, Elivina 
hoskingae Archbold & Thomas, ventral micro-ornament x 8, ventral valve anterior and ventral views, Gascoyne 1, 
401.1 m, x 2. D. E, GSWA 00024, Trigonotreta neoaustralis Archbold & Thomas, ventral valve and external ventral 
mould, Bidgemia 1. 192 m, x 1. F, G. GSWA 00025, Neospirifer (Qiwdrospira) hardmani (Foord), ventral external 
mould and ventral valve, Bidgemia 1. 207 m, x I. H. 1. GSWA 00026. Trigonotreta neoaustralis Archbold & 
Thomas, ventral external mould and ventral valve, Ballythanna 1. 325.55 m. x 1.2. .1. GSWA 00027, Myodelthyritun 
dickinsi (Thomas), ventral interarea, Bidgemia 1. 212 m. x 1. K, GSWA 00028, Neospirifer (Quadwspira) 
hardmani (Foord), ventral valve. Burna 1. 574.9m. x I. L. M, GSWA 00029, ‘Crassispirifer' sp., ventral valve, 
Bidgemia I. 212m, x2 and x 1. N, GSWA 00030, Cyrtella sp., dorsal valve internal mould. Ballythanna 1, 

302.1 m, x 1.2. 
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5. Linoproductus cora: Shimizu (1966: 407, 
pi. 2. figs 16-23). Several localities. East 
Timor, Artinskian. 

6. Globiella sp. Shi & Waterhouse (1991: 33, 
fig. 2(23-25]). Perak, west Malaysia, Sterlita- 
m akian-Aktast i n i a n. 

7. Stepanoviella hemisphaerium: Nie et al. (1993: 
pi. 1, figs 5-8). Western Yunnan, Sterlita- 
niakian. 

8. Stepanoviella rnucronata Fang (1994: 268, 
pi. I, figs 10-13). Baoshan Region, Western 
Yunnan, Sterlitamakian. 

9. Globiella youwangensis Shi et al. (1996: 92, 
fig. 4F). Baoshan Region, Western Yunnan. 
Sterlitamakian. 

10. Stepanoviella gracilis Ching (in Ching et al. 
1977: 244, pi. 1. figs 10-12). Jilong Formation, 
Tibet, Sterlitamakian. 

11. Stepanoviella Jlexttosa: Jing & Sun (1981: 
140, pi. 5, figs 7, 8). Pointlo Series, Tibet. 
Sakmarian. 

12. Globiella qiangduoensis Sun (1991: 234, pi. 
3. figs 28-32). Northwestern Tibet. Sakmarian. 

13. Globiella cf. rossiae: Angiolini (1995: 174. 
pi. 1. figs 14—19). Karakorum. Sterlitamakian- 
Aktastinian 

14. Productus cf. waagenianus: Merla (1934: 226, 
pi. 20. figs 45-47). Rimu, North Karakorum, 
Artinskian? 

Reports of ‘Stepanoviella' from Afghanistan (eg. 
Termier & Termier 1971) cannot be confirmed 
as the material has not been fully described or 
illustrated. Stepanoviella rossiae Fantini Sestini 
(1966: 28, pi. 4, figs la-b) from North Iran is 
excluded from Cimmeriella in view of the low 
convexity of the Iranian species and very fine 
costellae. The Globiella'i rossiae of Grunt & 
Dmitriev (1973: 107, pi. 7. figs 6-8) from the 
Early Artinskian of the Pamirs, is characterised 
by distinct, numerous, fine rugae on the ventral 
valve that are unlike those of true Cimmeriella and 
hence the report is excluded from the new genus. 
Peninsula Indian species, referred to Globiella 

by Archbold (1983), are now transferred to 
Bandoprodticttis Jing & Sun (1981) due to the 
presence of ventral spines (Archbold et al. 1996). 

Globiella costellata Shi & Waterhouse (1996: 
98, pi. 15. figs 9-24). from the Sakmarian of the 
Yukon Territory, Canada, appears to be a true 
Cimmeriella on the basis of its costellae and shell 
outline and hence indicates the bipolar distribution 
of the genus during the Early Permian. 

Productus ufensis Fredericks (1915: 51, pi. 2, 
fig. 13; pi. 4, figs 3-6), from the Sakmarian of 
the Sarva River and other localities in the Ural 

Mountains, approaches Cimmeriella in terms of its 
costal characteristics but possesses a narrower, 
higher ventral umbo. 

Productus lutkewitsclii Stepanov (1936: 121, pi. 1, 
figs 5a-c; 1937: 135, figs la-c) from the Ulimian 
of Spitzbergen possesses strongly developed rugae 
on the posterior of the ventral valve and hence is 
excluded from the genus Cimmeriella. 
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